Cyclin G2 dysregulation in human oral cancer.
Using expression microarray, we have previously shown that human cyclin G2 (hCG2) is significantly down-regulated in laser capture microdissected oral cancer epithelia. Western analysis showed detectable hCG2 protein in normal (2 of 2) but not in malignant (4 of 4) oral keratinocyte cell lines. Immunohistochemistry analysis done on oral cancers showed that normal oral mucosa (100%, 12 of 12) and 69.1% (47 of 68) of dysplastic oral epithelia expressed readily detectable hCG2 in the nuclei. However, only 11.1% of oral cancer epithelia (14 of 126) showed mild hCG2 nuclear staining. Interestingly, of the oral cancers devoid of nuclear hCG2 (112 cases), 58 cases (52%) showed cytoplasmic hCG2 immunostaining, whereas the other 54 cases (48%) exhibited neither nuclear nor cytoplasmic hCG2 staining. In vitro functional study by ectopic restoration of hCG2 expression in the human malignant squamous cell carcinoma (SCC) line SCC15 resulted in a significant inhibition of cellular proliferation (P < 0.001) and colony formation (P < 2 x 10(-5)) with increased population of G(1) phase and decreased in S phase (P < 0.01). Furthermore, stable down-regulation of hCG2 by short interference RNA-based gene silencing in immortalized normal oral keratinocytes resulted in enhanced cell growth with increase in S and prominently in G(2) phase. Because hCG2 has been implicated as a negative regulator in cell cycle progression, our results support that hCG2 dysregulation may play an important role in epithelial transformation and the early stages of human oral cancer development.